Diabetes has recognized as a genetic disorder, where glucose metabolism is altered. The ability of insulin to bring about such a dramatic reversal in the symptoms of diabetes, with a return to a 'near normal' life expectancy, led the medical community to conclude that the problems of etiology and treatment had been resolved, but these conclusions were premature, whereas insulin does return control of blood glucose level and does offset the development of ketoacidosis, it doesn't appear to rectify all of the metabolic defects identifiable in the diabetic. 1 It is thus evident that insulin therapy, as currently is not a panacea for diabetes mellitus. This realization has promoted to a great deal of research toward the development of more effective way of treating the disease and has led to the discovery of various hypoglycemic agents e.g. sulphonylurea, biguanide, recently developed glitazones. Though recently developed glitazones are also monitored for the hepatotoxic effect. Thus there is a need for better and safer hypoglycemic.
It is now well established that insulin resistance can result from a defect in the insulin receptor signaling system at a site post binding of insulin to its receptor. 2 Insulin resistance is associated with a defect in protein tyrosine phosphorylation in the insulin signal transduction cascade. PTPase enzyme dephosphorylates the active form of insulin receptor and thus attenuates its tyrosine kinase activity.
Insulin resistance is thus one of the obstacles which we confront while undergoing therapy for diabetes mellitus. A number of PTPase inhibitors has been designed and studied to overcome this problem, to gain insight into the structural and molecular requirements influencing the PTPase-1B inhibition activity. Here we describe the QSAR analysis of a set of structurally different compounds of PTPase inhibitors, for which it is conceivable to make assumption that they interact with the enzyme. πX, σX, ηX, fX are the physiochemical parameters of X substituent.
Determination of the correlation matrix. The correlation matrix for series III & V was determined separately using the program 'SYSTAT'
6 (version 7.0). The most significant parameters for PTPase inhibiting activity were chosen on the basis of their correlationship & interco-relationship (Tables 3-4) respectively.
Multiple regression analysis. It was performed by using the program 'SYSTAT' (version 7.0) for PTPase inhibiting activity of benzofuran derivatives, i.e. -logIC 50 considered as dependent variable and the different descriptor considered were selected as the independent variables separately for series III & V. The In eq. (1) of series III only 6 subjects were considered because of the non availability of exact IC 50 of one of the compounds but for the same series in eq. (2) only 5 subjects were considered, as compound 6 was considered as an outlier as its residual value exceeds the average value, whereas in series V also, only 11 subjects were considered because of the absence of same exact IC 50 problem but eq. (3) which was generated for this series had only 10 subjects because subject 6 here too considered as an outlier.
From this data analysis, we can conclude that for series III & V for all the eq. any substituent which is going to increase the hydrophobic character at X position is going to increase the activity of compound but for series III, the result are not significant in term, as number of variable for the number of subject considered is more than the specified limit of 1: 5, moreover when critical values of the Pearson product-moment correlation coefficient is checked at P>.05, then for eq.(1) & (2) both found to be non significant as the observed r value is found to be less than theoretical value but for eq. (3) the result shows the 99% significance as P<0.01 as the observed value is much more than theoretical value r =0.798 . This gives us an inference that the hydrophobic character at X is essential for the designing of the new PTPase-1B inhibitors of naphthalene analogs but not for the biphenyl derivatives as also observed in previous QSAR studies on biphenyl derivatives.
Finally, it can be concluded that the work presented here will play an important role in understanding the relationship of physicochemical parameters with structure and biological activity of the PTPase 1B inhibitor and will help in choosing the suitable substituent for getting the active compound with maximum potency.
